Abstract
Introduction
Public transportation for Dublin plays an important role in achieving a sustainable, efficient, attractive tourist destination. Ireland had approximately 8 million over-seas visitors in 2007 (CSO, 2008) . Over half of all trips were for holiday purposes. Earnings from these visitors were $6,479m in 2007. Dublin was the most popular region for holiday makers in 2007, with 61 percent of visitors spending at least one night in the region (CSO 2008) .
The importance of providing adequate, high quality and attractive transport to newcomers in any city is obvious. It supports the growth of a competitive and sustainable tourism industry, enhancing its contribution to national economic and social goals. According to the Irish Department of Transport, a good public transport network introduces Dublin as an attractive holiday destination, providing tourists with access to all of Dublin's amenities and recreational facilities. In addition, public transportation provides people with mobility and access to employment, community resources, medical care, and recreational opportunities. While many newcomers use public transport in Dublin, there are many who do not use it to its full potential. There are several reasons for this. The conventional factors are time and money (Wardman and Waters 2001) . However, there are many more factors. The complex question of how and when newcomers use, or do not use, public transport has not been identified in its entirety. Thompson et al. (2007) states that tourist satisfaction with public transport has been neglected by transport service providers. The authors (2007) also found that the cost of public transport in Manchester is the main barrier to overseas visitors' use. The most important attributes of public transport satisfaction, such as punctuality and speed, are rated lower on the basis or performance than less important attributes such as cleanliness of vehicles. In the case of overseas visitors' attitudes toward public transport in Greater Manchester, ticket cost was found to have the greatest gap between importance and performance. Dziekan (2008) found that knowledge of a new transport system depends on experiences of other cities or hometowns. If one had previously learned how the public transport system in a metropolitan area operates, learning a new (similar structured) system was much easier. When visiting a new city, tourists are overloaded with new information, and their ability to retain new information on public transport systems may be limited. According to Miller (1956) , individuals can store seven plus or minus two items in working memory. Anderson (1995) states that four or five items can be stored in the visual image memory. Therefore, it is imperative to ensure that visitors are presented with an attractive, easy-to-use, and highly visible public transport system. The results presented in Dziekan (2008) support this assumption and also that public transportation lines that are more visible in the urban areas are easier to retrieve from memory. Bamberg (2006) conducted a study using the theory of planned behavior on individuals that had recently moved to Stuttgart. In the study, participants were given a free public transport pass and personalized travel information. The purpose of this intervention was to encourage newcomers to Stuttgart to use sustainable modes of transport. Bamberg's findings show that when the right support is provided, attracting a newcomer to a city as a public transport user is easier than breaking the habits of residents. This is due to the situational circumstances. Business travelers and tourists often arrive without a car and are not dedicated to a particular transport mode. In addition, newcomers to a city also are forced to think over their mobility options.
The literature has shown that newcomers to a city rely heavily on information when making their public transport decisions. This research focuses on the provision of this information to understand how important providing information is to newcomers in Dublin and how providing the appropriate information can improve the overall transport experience.
Results and Data Collection
This section presents the results of the survey undertaken to ascertain what factors impact newcomers' perceptions of a public transport system. Another objective of this research is to examine the impact that newly-designed maps and timetables would have on the public transport experience for newcomers to Dublin city. The first subsection presents the details of the survey sample; the second subsection presents the results of the importance performance analysis. The third subsection details the respondents' opinions regarding the ease of use of the public transport system and the fourth subsection compares the public transport system in Dublin to other European public transport systems in terms of ease of use. The final set of results presented examines the respondents' perceptions of the different public transport maps in use in Dublin.
Data Collection and Sample Characteristics
An online survey was sent to a number of non-Irish visiting students to a university in Dublin. The survey was conducted in February 2009, and respondents were given a week to complete the survey. The entire questionnaire took approximately 10 minutes to complete. The sample required for this study was that of visitors to Dublin City. A random sample of visiting students was used for the sample. The survey resulted in 80 responses. To benchmark the results of the primary survey, 25 Irish respondents were surveyed. A smaller sample of Irish students was randomly selected from the same student population used to select the sample of newcomers. The results of the Irish respondents were compared to the results of the newcomers to ascertain differences in individuals' opinions of the public transport system. Table 1 contains the main characteristics of the newcomers and the local respondents. The first characteristic presented is gender. The results show that 58 percent of newcomers and 52 percent of local respondents were male. This indicates a relatively balanced gender mix in both groups. The second set of characteristics examines the area the respondent lived in prior to moving to Dublin. The results show that 42 percent of newcomers said they lived in an urban area before moving to Dublin. Of the local respondents, 60 percent said they lived in an urban area and 40 percent said they lived in a suburban area. The final characteristics examined in Table 1 relate to the age of the respondent. The results for bot sections show a relatively similar age profile with the majority of respondents are aged 19-24. 
Importance Performance Analysis
To recognize the differences of opinion regarding public transport between newcomers and the native Dublin public, an Importance Performance Analysis (IPA) was conducted (Bacon 2003) . IPA is a technique for prioritizing attributes based on measures of importance and performance and has had numerous applications within the fields of service quality and tourism research. In the field of transportation, operators often assess satisfaction on the basis of customer perceptions about attributes of public transport; however, their importance is less regularly evaluated. In addition, the methodology has not been commonly implemented by the field of transportation research. IPA is a simple tool for understanding customer satisfaction and prioritizing service quality improvements. In this IPA, mean customer ratings of importance and performance across several attributes were plotted against each other, and the resulting importance-performance space was divided into four quadrants (as shown in Figures 1 and 2 ). The attributes examined in this study included the following: The cross-point has been set at the mean importance and mean performance. By examining the points in each quadrant, it is possible to infer which attributes customers feel should have the highest priorities for improvement (i.e., the "concentrate here" quadrant) and the lowest priorities for improvement (i.e., the "possible overkill" quadrant) (Bacon 2003) .
Thus, this IPA provides a simple graphical representation of how visitors feel about the service. The service provider can then consider the various improvements and create a plan of improvement. The results from the application of IPA of the online questionnaire data from visitors and native Dublin people are shown in Figures 1 Figure 1 . Importance Performance Chart -Native Dublin Figure 2 . Importance Performance Chart -Newcomers and 2. Drawing on the findings of the survey of attitudes towards public transport in Dublin, the analysis identifies the attributes of greatest importance and their perceived level of performance. Newcomers believed punctuality, frequency, waiting times, and provision of information to be of great importance but rated quality of vehicles and safety less important.
According to the newcomers, the most important attributes of punctuality, frequency and waiting times (reliability) and the provision of public transport information are rated lower on the scale of performance and, consequently, appear in the "concentrate here" quadrant. The least important attributes such as quality of vehicles and safety were rated higher on the scale of performance and appear in the "possible overkill" quadrant. To compare newcomers needs to those of regular users, a small sample of 25 native Dubliners was analysed using the same approach. The native Dublin public also rated punctuality, frequency, and waiting times of great importance. In addition, they rated price and convenience of high importance. On the performance scale, the native Dublin public rated night services and price and as poor.
Measuring Ease of Use
The research conducted on the ease of use of public transport has developed several concepts to define and measure ease of use. For the purposes of this paper, it was found that in addition to saving time and money, newcomers want to save effort before (pre-planning) and when using public transport. Straddling (2002) defines three types of effort:
Physical Effort • -the physical activity on a journey.
Cognitive Effort •
-effort expended on a journey by means of information gathering and having to process the information for route planning, navigation, and re-orientation.
Affective Effort •
-the emotional energy expended on a journey in dealing with uncertainties regarding safety and delays.
In addition, it is known from service research that a product recommended to others tends to be of relatively high quality. Reichheld (2003) suggested using a recommendation question to measure customer satisfaction. For the purposes of this paper, the product is equated to a public transport service.
Respondents in the survey were presented with a number of statements and asked if they "strongly agreed," "agreed," "no opinion," "dissagreed," or "strongly disagreed" with the statements. Each of these statements was given a value from 1 -5, and a mean score of these values wase estimated for each statement. Higher values were given to those who strongly agreed and lower values to those who disagreed. Therefore, the higher the mean score, the more positive the response to the statement. The results presented in Table 2 show that respondents do not feel it necessary to be alert while traveling on public transport in preparation to disembark. Respondents indicated that when they asked for information on the public transport services available, individuals and public transport drivers were helpful with their queries. Interestingly, the option "it takes a lot of mental effort to plan my trip" was shown to have a low mean score, indicating that respondents found trip planning relatively straightforward. 
Standard Deviation
While on the vehicle, I have to continuously re-orientate myself and be ready to get off.
0.34
It takes a lot of mental effort to plan my trip.
0.27
The ride is strenuous and puts me in a bad mood. 2.6 0.45
The lack of information deters me from using public transport. 2.7 0.61
If another person has to make this trip, I would recommend them to use this mode.
3.2 0.12 I find public transport drivers helpful when I ask for information. 3.3 0.09 I find individuals helpful when I ask for information. 3.4 0.21
Comparison of Dublin's Public Transport to Other European Cities
Respondents were asked to rate different aspects of Dublin's public transport system in comparison to the respondent's home town/city. The results are tabulated in Figure 3 . Ticket integration performed worst. Maps were the top performer. It should be noted that all the aspects that respondents were asked to rate performed below average, and four out of five aspects did not receive a "very good" rating. 
Perception of Transport Maps
Given the importance of maps when adapting to a new public transport system, respondents were asked to rate the quality of a number of public transport maps. Respondents were presented with six maps. The first three maps were bus maps currently used in Dublin. These maps are detailed in Figure 4 . The first map (Bus Map 1) is a map of the entire Dublin Bus network displayed online, the second map (Bus Map 2) is a city center terminal map, and the final map (Bus Map 3) is a spider map of a bus route. The second set of maps presented to respondents were of the rail network in Dublin (see Figure 5 ). The first map (Rail Map 1) shows the light rail network, the second map (Rail Map 2) displays the heavy rail network, and the final map (Rail Map 3) is a traditional spider map. The results presented in this section were initially run on both newcomers and those native to Dublin. The results of this comparison were shown not to be significant, and there was no noteworthy reason not to examine both sets of results in the same analysis. One comment that can be made on this finding is that both sections of the sample had similar opinions of the maps analyzed in the study. . Rail Maps Figure 6 shows the results of the interpretation of the maps presented to respondents. A total of 35 percent of respondents stated that the Dublin Bus City Terminal Map was "very bad," with 33 percent stating the same for Dublin Bus Routes Map. The generic spider map performed the best, with the Luas map placing second. The spider map is a schematic cartographic product generalising all bus routes serving a hub. The schematic diagram is based on the design of the world famous London Underground Map. According to Transport for London, the popularity of the product has led to the creation of over 900 spider maps spread across the Greater London Area. The color coding of the map makes it easy to distinguish different routes, which allow for quicker orientation. At the moment, Dublin's Luas (light rail) is fairly a simple network, with just two lines operating, but this system has the potential to become more complex with the introduction of more lines. Based on the results presented in Figure 6 , a spider map appears to be the most appropriate format if further lines are to be introduced. The results show that passengers found the current provision of maps in Dublin inadequate, especially the Dublin Bus Routes Map and Dublin Bus City Terminal Map, based upon the results presented in Figure 6 . 
Discussion and Conclusions
This study shows that public transport providers cannot assume that the needs of newcomers to Dublin are the same as the needs of the native Dublin public.
Results from this study and other literature illustrate that newcomers place less importance on traditional aspects of public transport such as quality and safety of vehicles and place greater importance on aspects such as the provision of information and reliability of service.
This study has shown that the majority of newcomers regularly seek public transport information before setting out on a journey and during these journeys. The results of the survey questions measuring ease of use of public transport showed that a lack of information deters newcomers from using public transport in Dublin.
The respondents showed a general satisfaction with the quality of the maps provided by the service operators, with the exception of Dublin Bus. The spider maps performed better on the ease of use scale.
Newcomer satisfaction with public transport can be improved through a rethinking of the way in which information is conveyed to newcomers. For example, the introduction of improved stop design and provision of at-stop information such as real-time displays, the provision of maps, and information regarding other public transport providers would greatly enhance the ease of use of Dublin public transport.
